MICROSCOPIC EXAMINATION OF  STEEL
a homogeneous, uniform material, the steel is wort the period at which grain growth would ordinarily 1 Steel.which has been hot-worked down to the Ari poin a finer grain, and will be stronger than the same steel sic without work, and will at the same time show higl: Examples of steel worked and unworked are shown graphs Nos. 28 and 29. Steel which has been wor Ari — cold-worked — will show considerable distortio: as shown in photograph No. 36.
The following illustrations will serve to indicate typ< ture which have been found in defective material w in service.
10-INCH RIFLE, MODEL OF 1895.
The tube of this gun was found to be cracked after p The crack was situated about 2 feet in from the breec extended in the form of a crescent through a visit) of about 10 inches. At the central portion of the crac were considerably more separated than at either end siderable metal had been removed at this point. T appearance is shown in photograph No. 37. It wil that the crack is not continuous.
Photographs Nos. 38 and 39 show the macrostruct steel when etched with iodine, the specimens shown graph No. 38 being taken longitudinally, radially, ai tially. The segregation of phosphorus is indicated b; lines in pieces Nos. 2 and 5 of photograph No. 38 a: pieces of photograph No. 39 and by the dark spots ir 3. Photograph No. 39 shows the metal cut from th the fracture and treated in the same manner, as she piece marked 5 in photograph No. 38, and in other not shown. The dark streaks were found to be elong, lei to the direction of forging, and it is reasonable that the elongation will always be parallel to the surj forged. By inspection of the two larger pieces of met; the region of the crack (photograph No. 39) it will b< there is considerable distortion of the phosphide area